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Abstract
Setting and method -Since 1989 13 000 invitations to screening for abdominal aortic aneurysm have been offered to men aged 60 to 75 living within the Birmingham conurbation.
Results -The overall attendance was 76'1% (52-99%). The prevalence of aneurysms greater than 29 mm in the whole male population aged 60 to 75 was 7'2%. For those aged 60 to 64 the prevalence was 3·8%. For those aged between 60 and 64 with hypertension, however, the prevalence ofabdominal aortic aneurysm was 7'7%. The relative risk of hypertension associated with aneurysm disease is 2'7.
Conclusion -This paper suggests that all men over 65 should be screened for aortic aneurysm, but that those men over 60 with hypertension should be added to the screened cohort. Many screening studies have reported a high prevalence of abdominal aortic aneurysm in older men. 1-4 The case for ultrasound screening for the detection of abdominal aortic aneurysm has been presented with increasing strength. [5] [6] [7] One essential component of the costlbenefit analysis of screening is a high uptake of the test in vulnerable groups (Bryans et al, presented at Health Economics Study Group, University of St Andrews, 1992).8 To define the target population more exactly many authors have sought association between abdominal aortic aneurysm and other conditions. 1 3910 Risk factors such as ischaemic heart disease, peripheral vascular disease, and chronic obstructive airways disease have been associated with aneurysm disease." 10 Despite earlier reports," however, no association between hypertension and aneurysm disease has been shown by community based studies.':" This paper describes the response of the older male population in the Birmingham conurbation to an invitation to a screening test and re-examines the prevalence of hypertension associated with aneurysm disease in a slightly younger cohort of men.
Method
A diagnostic test for abdominal aortic aneurysm was offered to patients registered with general practitioners and was conducted at the general practitioner's surgery. The test comprised an ultrasound scan of the abdominal aorta as described previously.' 11 An aorta was considered abnormal if the maximum anteroposterior diameter was 29 mm or more.:' When the aortic diameter exceeded 45 mm the general practitioner was recommended to refer the patient for assessment and follow up by a vascular surgeon. An elective repair was offered if the aneurysm was greater than 50 mm in diameter unless contraindicated -for example, because of severe ischaemic heart disease confirmed by preoperative cardiac assessment. Those patients with a positive screening test but not needing immediate elective repair were offered follow up scans at appropriate intervals, usually I six monthly, to monitor aortic growth.
The protocol for the first phase of the study targeted 3500 men aged 65 to 75. The second phase of the study was started in 1991 and the age range of those offered screening was expanded to include 60 to 64 year old men. A total of 13 000 invitations to screening for abdominal aortic aneurysm were issued by general practitioners practising in the Birmingham conurbation. At the time of the visit a brief medical history was recorded for each patient, including details of treatment for hypertension or prolonged periods of raised blood pressure. A single raised blood pressure measurement at the time of the scan (systolic > 160 mmHg or diastolic >90 mmHg, or both) was not regarded as indicative of hypertension without other supporting records or notes of treatment. Table 1 summarises the prevalence of abdominal aortic aneurysm. Two hundred and twenty six cases (8'7%) of those successfully scanned from 1989 to 1991 had a maximum abdominal aortic diameter of 29 mm or more. Although the socioeconomic group was not recorded for each patient, 47% of the practices participating in the first series included within their boundaries areas of extreme social deprivation. The overall prevalence was reduced to 8·1 % (624/7696) when those screened in the outer suburbs, 5257 men aged 65-75, were added (table 1) . This reflects the lower prevalence of abdominal aortas found in men from the outer suburbs. However, the prevalence of large aneurysms in the first series, 2·3% (59/ 2597), was not significantly different from the 2·2% (171/7696) overall prevalence when data from the outer suburbs were added. 
Results

PREVALENCE
Discussion
The results from this study show a higher prevalence of aortic aneurysms in the inner areas of the city, supporting a similar finding in Sweden. I It should be noted that an attendance of 52% was achieved in these areas
The prevalence of abdominal aortas in the age group 60-64, recruited from the outer suburbs only, was significantly lower. Eighty two patients (3'8%) had a maximum aortic diameter of 29 mm or more and less than 1% (18/2130) had an aortic diameter in excess of 45mm.
RESPONSE TO SCREENING INVITATION
The attendance for the whole study from 1989 was 76·1 %, comparing favourably with the attendance for cervical screening in the West Midlands (71 %). The attendance in two specific inner city practices, in areas of extreme social deprivation, was 52%, contrasting with a mean attendance of 89% (range 86-99%) found in the outer suburbs.
with a single letter of invitation, whereas nonattenders eligible for cervical screening are normally followed up with two or three repeat letters. In the second series, in which men aged 60-75 were screened, 29·5% of the men were aged 60-64, and a much lower prevalence of abnormal aortas is evident among this age group.
Previous authors have reported no statistically significant difference between the numbers of cases of hypertension found in those with aneurysms and those with a normal aorta. 1 2 Indeed, this is the case for our own study among 65 to 75 year olds (X 2=1'47, P>0·1).3 That there does seem to be a statistically significant difference between these two groups for the age range 60 to 64 years merits further discussion. Pathologically, the aneurysmal aorta has the classical features of atherosclerosis. 11 Hypertension is similarly associated with atherosclerotic changes in blood vessels. It has been shown that for a substantial number of men between the ages of 60 and 75 the aorta widens." This widening has also been noted for atherosclerotic coronary arteries. 15 There is no reason to believe that hypertension and early aneurysmal changes in the aorta, both expressions of atherosclerosis, necessarily occur concurrently. Possibly, hypertension in the younger cohort may be a phase in the atherosclerotic process that resolves as a compensatory widening of the blood vessels occurs with age. Around 25% of all men aged 60-75 show some widening of the aorta," which contrasts with the 3% who develop large aneurysms.' This study seems to suggest that hypertension in the early stages of atherosclerosis may enhance the risk of aneurysm development.
Effective screening for abdominal aortic aneurysm revolves around the selection of the most appropriate "at risk" group. To scan the whole cohort of men over 60 will substantially reduce the efficiency of screening." Although it is generally accepted that all men over 65 should be offered the opportunity of being screened for aortic aneurysm, it is apparent that some aneurysms are already well advanced by the age of 65. It would appear uneconomic to offer screening to all 60-64 year old men, but this analysis suggests that those with hypertension and those with a past history of hypertension within this age group must be considered at risk and should be included in the screened cohort.
Not hypertensive Total
Hypertensiue ASSOCIATED CONDITIONS Contrary to some reports,1213 but in common with the findings of other mass screening investigations,':" we found no significant association between hypertension and aneurysm disease in the group of men aged 65 to 75. For the age range 60 to 64 inclusive, however, 32 of 413 (7'7%) patients with hypertension had aortic diameters of 29'mm or more (table 2) . For those with normal blood pressures at the time of the test, and no recorded past history of hypertension, only 2·9% had aortic diameters of 29 mm or more (the null hypothesis of no association between hypertension and aneurysm disease is rejected at the P = 0·00 1 level, X 2=21'04, relative risk 2'7). Eight patients (1'9%) in the hypertensive group had aortic diameters greater than 45 mm compared with only 12 out of 1717 cases (0'7%) in the non-hypertensive group. 
